IN a previous publication Homing and Whittick (1954) described the histogenesis of stilboestrol-induced renal tumours in the intact male golden hamster, the development of which was first discovered by Matthews, Kirkman and Bacon (1947 
the successful transplantation of these renal neoplasms are also described.
MATERIAL AND METHODS.
Male golden hamsters of indeterminate ancestry bred in these laboratories were used exclusively in these experiments.
Sixty-five hamsters, all approximately 6 to 7 weeks of age, had their left kidneys removed under anaesthesia. In every instance care was taken during the nephrectomy not to damage the adrenal glands, which in the hamster he i close contact with the kidney. Before surgical removal the renal artery, renal vein and ureter were ligatured and severed. No animals died during or immediately following the operations. Within 4 to 5 weeks after the nephrectomies were completed, 21 hamsters 10-12 weeks of age were selected at random and each received a subcutaneous implant of a 20 mg. pellet of pure diethylstilboestrol in the region of their left flank. Two hamsters of this group died on the 51st and 58th day respectively after oestrogen treatment had commenced. Death in both instances was due to enteritis. The controls for these experiments consisted of two groups. One was composed of the remaining 12 hamsters which had undergone a unilateral nephrectomy and were kept untreated. The Renal carcmoma ia * Two hamsters of this group died on the 51st and 58th day respectively after oestrogen treatment had commenced Death in both instances was attributed to enteritis.
In the early stages of development the tumours were cortical in position. They were distributed through all levels of the cortex and those which were subcapsular in position projected from the surface of the kidney (Fig. 1) 2 and 3 ). The size of the lesions did not always depend upon the duration of stilboestrol treatment.
The kidney tumours in both the control and experimental groups of hamsters had the same macroseopical appearance. The renal lesions in the control group were in every instance both bilateral and multffocal. In the nephrectomised group the remaining single kidney likewise bore multifocal tumours (Fig 1 and 3) , and these were similar in naked-eye appearance to those in. the unoperated series.
In three instances renal tumours developed on the 213th, 214th and 224th day respectively after treatment (Table 1) , from residual renal tissue which had been accidentaRy left during nephrectomy ( Fig. 2 and 4) . Two of these hams'ters developed large tumours which occupied most of the abdominal cavities (Fig. 4 Many unsuccessful attempts have been made to transplant these induced renal tumours subcutaneously into intact hamsters of both sexes and of -varying ages. Metastatic nodules from the peritioneal surface of the body-wall, diaphragm, liver and ascending colon were also grafted both subcutaneously and intraperitoneally, but failed to grow in every instance.
All hamsters bearing tumour grafts were kept alive for a period of six months. At the end of that period they were kiRed and post mortem examination showed that the grafted tumour material had in every instance been absorbed by the connective tissues of the host.
The failure of these kidney tumours to grow as either subcutaneous or intraperitoneal grafts was surprising, since they possess all the histological criteria of malignant lesions. Consideration was then given to the fact that as these neoplasms are dependent upon high levels of oestrogen for their induction, they might also be dependent upon the continued presence of this hormone in excessive amounts for sustained growth as transpla'nts. Consequently a large malignant lesion which developed in a nephrectomised hamster from a residual piece of renal tissue left behind during the operation was selected for transplantation (Fig. 2) . Subsequently, histological examination of this growth showed it to be a clearcelled renal carcinoma in which mitoses were numerous (Fig. 7) It has been conclusively shown that renal neoplasia develops more -rapidly in unilaterally nephrectomised hamsters than it does in the intact controls, and furthermore that the difference between the mean durations of treatment of the control and the experimental groups is highly significant.
Why the kidney epithelium of the normal intact male hamster should possess this pecuhar susceptibility to develop kidney tumours following oestrogen administration, while other species of rodents never develop kidney lesions after similar treatment, has never been full explained, nor has it been clearly understood why only males develop kidney tumours under these conditions and the females never do. Burrows and Homing (1952) Experiments are being undertaken to excise a large portion of the hver in living hamsters before stilboestrol treatment has commenced, as it has been shown by several workers that this operation correspondingly diminishes the inactivation of oestrogen (Selye, 194 1; Schiller and Pincus, 1944 ; and Segaloff, 1946) . If this is so, this form of treatment should accelerate the induction of renal carcinoma and so give more insight into the r'ole played by the hamster liver in renal carcinogenesis.
Another process intimately associated with tumour induction is the elimination of the metabolites of oestrogen from the body by the kidney. Much data have been accumulated about the quantities of oestrogens appearing in the urine of both men and animals during health and disease. When, for instance, steroid oestrogens are given in excessive amounts only some 10 to 20 per cent of the material is excreted in the urine as metabolites containing the oestrane structure (Shoppee, 1952) . Little, however, is know-n about the prolonged action which oestrogenic compounds have on the renal epithelium during this output. Pfeiffer, Emmel and Gardner (1940) have reported a slight increase in kidney weight in animals treated with oestradiol alone, due to hypertrophy of the tubular epithelium.
Preliminary experiments by Horning (1954) using a carcinogenic hydrocarbon have again demonstrated the peculiar susceptibility of the hamster kidney to renal neoplasia. The results obtained with stilbo'estrol su-a-aested the possibility that kidney cancer in the hamster rnight possibly be due to absorbed chemical carcinogens acting selectively on the renal epithelium during excretion. Two kidney tumours were induced in 15 male hamsters following subcutaneous treatment with 3: 4-benzpyrene. It is of interest to note that these kidney lesions were both unilateral and that this particular carcinogenic hydrocarbon also possesses oestrogenic activity (Cook and Dodds, 1933) .
The reason why renal tumours arise more rapidly in stilboestrol-treated hamsters foRowing a unilateral nephrectomy than in the intact control animals might possibly be associated with the fact that the single kidney is unable to deal effectively with the elimination of the oestrogenic metabolites. As the hamster renal epithelium is specially endowed with a peculiar sensitivity to carcinogens, this might be a possible explanation of this interesting phenomenon.
Another interesting finding has been the development of large rapidly growing tumours from the residual pieces of renal tissue accidentally left during the unilateral nephrectomies. Experiments are being undertaken to determine whether trauma accelerates the induction of renal neoplasia in the stilboestrol-treated hamsters.
It is of further interest to record that the successful subcutaneous kidney grafts with stilboestrol-treated hamsters were selected from a tumour which had developed at the site of a removed kidney. Two The second fact is that grafted kidney tumours only grew in oestrogen-treated host hamsters, which is important as it indicates that these transplanted renal tumours are dependent upon oestrogens for sustained growth. It was also of interest to note that these grafted tumours only grew in hamsters which had developed renal lesions as the result of stilboestrol treatment.
The influence of steroid hormones upon the behaviour and growth of certain transplantable animal neoplasms has been recorded by several workers (Foulds, 1947; Gardner, 1948; Homing, 1949; and M-ahlbock, (1954 private communi-cation) . Experiments by Gardner (1948) SUMALA-RY.
(1) The influence of unilateral nephrectomy on the development of stilboestrolinduced renal tumours in the male golden hamster has'been determined.
(2) Renal carcinomas arose more rapidly in the stilboestrol-treated nephrectomised group of hamsters than they did in the treated unoperated controls.
The mean duration of treatment necessary for tumour induction was 190-3.+ 28-7 (days) in the nephrectomised series, compared with 286-6 ± 23-5 (days) 
